WHATSIS CLAIMED IS: 

Iv An interlayer dielectric film comprising a three- 
dimensionally polymerized polymer having a number of molecu- 
lar level pores inside, formed by polymerizing first cross- 
linking molecules having a three-dimensional structure and 
second cross-linking molecules having a two-dimensional 
structure. 

2. The interlayer dielectric film of Claim 1, wherein 
the first cross-linking molecules are first organic molecules 



"%y* 10 having three or more sets of functional groups in one mole- 
O cule, 

the second cross-linking molecules are second organic 
molecules having two sets of functional groups in one mole- 

P 

^| cule, and 

ju 

pi 15 the three-dimensionally polymerized polymer is formed by 

|M> binding the three or more sets of functional groups of each 

of the first organic molecules and the two sets of functional 
groups of each of the second organic molecules together. 

3. The interlayer dielectric film of Claim 2, wherein 
20 the first organic molecules are represented by 
[chemical formula 1] 

X2 
I 

Xi-Ri-Xi 
I 

X2 
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(where Ri is a first organic skeleton, Xi is a first set of 
functional groups, and X 2 is a second set of functional 
groups, Xi and X 2 being same or different in type), 

the second organic molecules are represented by 

[chemical formula 2] 
Yi - R 2 - Y 2 

(where R 2 is a second organic skeleton, Y x is a third set of 
functional groups, and Y 2 is a fourth set of functional 
groups, Yi and Y 2 being same or different in type), 

the three-dimensionally polymerized polymer is formed by 
binding the first set of functional groups (Xi) and the third 
set of functional groups (Yi) together and binding the second 
set of functional groups (X 2 ) and the fourth set of func- 
tional groups (Y 2 ) together, and 

the molecular level pores are formed in regions sur- 
rounded by the first organic skeletons (Ri) and the second 
organic skeletons (R 2 ). 

4. The interlayer dielectric film of Claim 2, wherein 

the first organic molecules are represented by 

[chemical formula 3] 

Xi 

I 

Z-R1-X2 
1 

Xi 

(where R x is a first organic skeleton, Xi is a first set of 



37 



functional groups, X 2 is a second set of functional groups, 
and Z is a third set of functional groups, Xi and X 2 being 
same or different in type), 

the second organic molecule is represented by 

[chemical formula 4] 
Yi - R 2 - Y 2 

(where R 2 is a second organic skeleton, Yi is a fourth set of 
functional groups, and Y 2 is a fifth set of functional 
groups, Yi and Y 2 being same or different in type), 

the three-dimensionally polymerized polymer is formed by 
first binding the first set of functional groups (Xi) and the 
fourth set of functional groups (Y x ) together and binding the 
second set of functional groups (X 2 ) and the fifth set of 
functional groups (Y 2 ) together to form a plurality of units 
and then binding the third sets of functional groups (Z) of 
the plurality of units together, and 

the molecular level pores are formed in regions sur- 
rounded by the first organic skeletons (Ri) and the second 
organic skeletons (R 2 ) in the plurality of units. 

5. A method for forming an in^erlayer dielectric film, 
comprising the step of: / 

polymerizing first cifcss-linking molecules having a 
three-dimensional structure and second cross-linking mole- 
cules having a two-dimensional structure to form an inter- 
layer dielectric ^xlm comprising a three-dimensionally 
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polymerized polymer having a r^ber of molecular level pores . 

6, The method for forming an interlayer dielectric film 
of Claim 5, wherein the first cross-linking molecules are 
first organic molecules having three or /more sets of func- 
tional groups in one molecule, 

the second cross-linking molecules are second organic 
molecules having two sets of functional groups in one mole- 
cule, and 

the three-dimensionally polymerized polymer is formed by 
binding the three or more setts of functional groups of each 
of the first organic molecu^s and the two sets of functional 
groups of each of the second organic molecules together, 

7 . The method for f/rming an interlayer dielectric film 
of Claim 6, wherein 

the first organic^ molecules are represented by 
[chemical formula 1] 
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X1AR1-X1 



(where Ri is/a first organic skeleton, X x is a first set of 
functional /groups , and X 2 is a second set of functional 
groups, and X 2 being same or different in type), 

thfe second organic molecules are represented by 
f [ chemical formula 2] 
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Yx - R 2 - Y 2 

(where R 2 is a second organic skeleton, Yi is a third aet of 
functional groups, and Y 2 is a fourth set of functional 
groups, Yi and Y 2 being same or different in type),/ 

the three-dimensionally polymerized polymeir is formed by 
binding the first set of functional groups (Xi) and the third 
set of functional groups (Yi) together and/binding the second 
set of functional groups (X 2 ) and th^/ fourth set of func- 
tional groups (Y 2 ) together, and 
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The molecular level pores are formed in regions sur- 
rounded by the first organic skeletons (Ri) and the second 
organic skeletons (R 2 ). 

8. The method for forirying an interlayer dielectric film 
of Claim 6, wherein 

the first organic rfiolecules are represented by 
[chemical formula 3] 

Xi 

I 

-R1-X2 
1 

Xi 

(where R x i.d a first organic skeleton, Xi is a first set of 
functional/ groups, X 2 is a second set of functional groups, 
and Z Ls a third set of functional groups, Xi and X 2 being 
same o^ different in type), 

r the second organic molecules are represented by 
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[chemical formula 4] 
Yi - R 2 - Y 2 

(where R 2 is a second organic skeleton, Yi is a /fourth set of 
functional groups, and Y 2 is a fifth set/ of functional 
groups, Yi and Y 2 being same or different irr type), 

the three-dimensionally polymerized/polymer is formed by 
first binding the first set of functional groups (Xi) and the 
fourth set of functional groups ( Yi ) /together and binding the 
second set of functional groups /(X 2 ) and the fifth set of 
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functional groups^ (Y 2 ) ^together /to form a plurality of units 
and then binding the third sees of functional groups (Z) of 
the plurality of units together, and 

the molecular level /pores are formed in regions sur- 
rounded by the first oi^ganic skeletons (Ri) and the second 

organic skeletons (R 2 ) Ln the plurality of units, 

\ / 

A method for/ forming an interconnection, comprising 
the steps of: 

forming an /interlayer dielectric film comprising a 
three-dimensionally polymerized polymer having a number of 
molecular lev^l pores inside, by polymerizing first cross- 
linking mole6ules having a three-dimensional structure and 
second cr^ss-linking molecules having a two-dimensional 
structure 

fo/ming a surface barrier film on the interlayer dielec- 
tric JSalm; 
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forming a mask on the surface barrier film; 
forming an concave portion in the surface barrier film 
and the interlayer dielectric film by etching /the surface 
barrier film and the interlayer dielectric ^rilm using the 
5 mask; and 

forming an interconnection made of a/ metal material by 
filling the concave portion with the metal material. 

10. The method for forming am interconnection of 
Claim 9, wherein the first cross-1 idking molecules are first 



10 organic mole cules Kavl h g "Xhree </r more sets of functional 
groups in one molecule, 

the second cross-linking/ molecules are second organic 
molecules having two sets op functional groups in one mole- 
cule, and 

15 the three-dimension^lly polymerized polymer is formed by 

binding the three or more sets of functional groups of each 

of the first organic molecules and the two sets of functional 

/ 

groups of each the sfecond organic molecules together. 

11. The method for forming an interconnection of 
20 Claim 10, wherei 

the first/organic molecules are represented by 
[chemical formula 1] 

X2 
I 

Xi-Ri-Xi 
I 

X2 
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(whejre Ri is a first organic skeleton, Xi is a first sev of 
functional groups, and X 2 is a second set of functional 
groups, Xi and X 2 being same or different in type), 

the second organic molecules are represented p*y 

[chemical formula 2] 
Yi - R 2 - Y 2 

(where R 2 is a second organic skeleton, Yi i/s a third set of 
functional groups, and Y 2 is a fourth /set of functional 
groups, Yi and Y 2 being same or different/ in type), 

_ _ 7 .. _ 

The three-dimensionally polymerized polymer is formed by 
binding the first set of functional /groups (X x ) and the third 
set of functional groups (Y x ) together and binding the second 
set of functional groups (X 2 ) /and the fourth set of func- 
tional groups (Y 2 ) together, ajhd 

The molecular level p6res are formed in region sur- 
rounded by the first organic skeletons (Ri) and the second 
organic skeletons (R 2 ). 

12. The method /or forming an interconnection of 
Claim 10, wherein 

the first organ f ic molecules are represented by 
[chemical formula 3] 

Xi 

I 

Z-R1-X2 

1 

Xi 



(where R_ is a first organic skeleton, Xi is a first s&t of 
functional groups, X 2 is a second set of functional ygroups , 
and Z is a third set of functional groups, X x an/ X 2 being 
same or different in type), 

the second organic molecules are represented by 

[chemical formula 4] 
Yi - F.2 — Y2 

(where R 2 is a second organic skeleton, Y/ is a fourth set of 
functional groups, and Y 2 is a fiftzfh set of functional 
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, _________ ________ _ - -_=r - - — - , __________ 

|~ 10 ~ groups, Yi "arid Y 2 being same or dif feyfent in type), 

the three-dimensionally polymerized polymer is formed by 

P' / 

jg.* first binding the first set of functional groups (X x ) and the 
fourth set of functional groups' (Yi) together and binding the 
second set of functional groups (X 2 ) and the fifth set of 
15 functional groups (Y 2 ) together to form a plurality of units 
and then binding the third sets of functional groups (Z) of 
the plurality of units together, and 

the molecular level pores are formed in regions sur- 
rounded by the first organic skeletons (Ri) and the second 
20 organic skeletons^ R 2 ) in the plurality of units 

\L3^A method for forming an interconnection, comprising 
the steps of 

forming/ an interlayer dielectric film comprising a 
three-dimesisionally polymerized polymer having a number of 
25 molecular level pores inside, by polymerizing first cross- 
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linking molecules having a three-dimensional structure' and 
second cross-linking molecules having a two-dimensional 
structure; / 

forming a mask on the interlayer dielectric f'zlm; 

forming an concave portion in the interlayer dielectric 
film by etching the interlayer dielectric /film using the 
mask; / 

forming a sidewall barrier film on sadewalls of the con- 
cave portion; and / 

" forming an interconnect ion madSof a metal material by 

filling the concave portion having^ the sidewall barrier film 
with the metal material. / 

14. The method for forming an interconnection of 
Claim 13, further comprising the step of forming a surface 
barrier film on the inteclayer dielectric film between the 
step of forming an inter/ayer dielectric film and the step of 
forming a mask, / 

wherein the step of forming an concave portion comprises 
the step of forming a concave portion in the surface barrier 
layer and the inl/erlayer dielectric film by etching the sur- 
face barrier falm and the interlayer dielectric film using 
the mask. / 

15. The method for forming an interconnection of 
Claim 13, /wherein the first cross-linking molecules are first 
organic /molecules having three or more sets of functional 
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groups in one molecule/ 

the second cross-linking molecules are second organic 
molecules having two sets of functional groups in one/mole- 
cule, and 

the three-dimensionally polymerized polymer yh formed by 
binding the three or more sets of functional gtoups of each 
of the first organic molecules and the two seits of functional 



groups of each of the second organic moleoules together - 

16. The method for forming an/ interconnection of 



"Claim 15, wherein ~~ 

the first organic molecules a 
[chemical formula 1] 

x 2 
I 

X1-R/-X1 

X2 




represented by 




(where R x is a first prganic skeleton, Xi is a first set of 
functional groups, /and X 2 is a second set of functional 
groups, Xi and X 2 being same or different in type), 
20 the second csrganic molecules are represented by 

[ chemical/ formula 2 ] 
Yi /- R 2 - Y 2 

(where R 2 fs a second organic skeleton, Yi is a third set of 
functional groups, and Y 2 is a fourth set of functional 
25 groups / Yi and Y 2 being same or different in type), 
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The three-dimensionally polymerized polymer is formed/ by 
binding the first set of functional groups (Xi) and the/third 
set of functional groups (Yi) together and binding the second 
set of functional groups (X 2 ) and the fourth se/ of func- 
tional groups (Y 2 ) together, and 

The molecular level pores are formed jLn region sur- 
rounded by the first organic skeletons (R/) and the second 
organic skeletons (R 2 ). 

17. The method for forming ai/ interconnection of 



Clai-ST 15 , wherein 

the first organic molecules arfi represented by 
[chemical formula 3] 



Xi 

(where Ri is a first organic skeleton, Xi is a first set of 
functional groups, X 2 /is a second set of functional groups, 
and Z is a third set of functional groups, Xi and X 2 being 
same or different zn type), 

the second aarganic molecules are represented by 
[chemical formula 4] 
Yi 7 /r 2 - Y 2 

(where R 2 Lsf a second organic skeleton, Y x is a fourth set of 
functional/ groups, and Y 2 is a fifth set of - functional 



groups, Yi and Y 2 being same or different An type), 

the three-dimensionally polymerized polymer is formed by 
first binding the first set of functional groups (Xi) and the 
fourth set of functional groups (Yi) together and binding the 
second set of functional group's (X 2 ) and the fifth set of 
functional groups (Y 2 ) together to form a plurality of units 
and then binding the third/ sets of functional groups (Z) of 
the plurality of units together, and 

the molecular le^el pores are formed in regions sur- 
rounded by the fir^/t drgarfic "skeletons ( R x ) and the second 
organic skeletons A R 2 ) in the plurality of units. 
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